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[0 0 7 4 ] 

[0 0 7 5] 
[0 0 7 6] 

^ l % (Z) i: iii £ © m 1 4* c n^vTjk-t . 

[0 0 7 7] 

102 - i^e>ffi*stis*>f ^>^#-^©f^*)»;ic, — M<Dm&*^ 

(A) 1 2 0 - 2ic#;i £ ;i J: -Mcbfeo 

[0 0 7 8] 

m HL^y* (A) 1 2 0-2tC#jLSJ:-5tCLfe. ±3B«^tJCj:y, 1 ~mfcf 
f (mli 1 n * T? ) * T*©T&kf V h ©"T 5 ^*^^^ 

f&5*;f (A) 1 0 2 - 2 JC»£atffc#>©*>f i= (A 
) 10 2- 2{CAAl^^ t t:^(afc. J:oTy-XfMi@!SlO20^ 

gp^?>A^$tL^f r ^^;i'^T-*^'©#n try hoe»*>, m+ i try h g^e, nt? 

^ bS*t*0±fi^>y h©f^^;i/tfftff ©*5:7>yf (A) 1 0 2 - 2 IC 
[0 0 7 9] 
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&£#HS&tf)7£JffifC£v^H^«fi&. (A) 1 2 0 - 2 (Cf-*i?^ ;btf 

[0 0 8 0] 

[0 0 8 1] 

fg-i§- ic « £ a £ ti * E8t & < & £ 0 ■£ © tf> V - ^ ##»KS& © 
[0 0 8 2] 

*jfe*mig<3!)^S8tcfiv^T, * >r ^ > yM-^flawnaiii o 7«, wistgm o 1 

o 

[0 0 8 3] 
[0 0 8 4] 

h/\°;i/^M# (S P) 0ft*>»J iC, — 7 
3 Z. £ #T*£ £ J: ? ic L 
[0 0 8 5] 
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V htoT&ZJl/VTXrfe^r&^V 1 ? (A) 1 0 2 - 2 tC*£&tffc#>©# >f ^ > 

me»^7»;f (A) 1 0 2-2lCA:frl,&^J;e>lC, * * - w^/^te-s- 
ffiHBnaft i o 8 fcfcoTx*- wi;i/*te#©ft;foyic— £©m& 

*-fe<DMmis? V 10 2-1 \Zi*XZ>&*)\Z\^t=. B ioTV-^ 

ftMBftHN&l o 2©M^^Aij$n^7 I ^^;ni*7 ; ^-^-^nif^ SOD^-fe, ( 
m+ 1 ) \Zv V gfrk n ¥y h Bt.X(D±&t?y h (D^rV Z Jl¥ *r*fen<0& £ 

(A) 1 0 2 - 2 

[0 0 8 6] 

> *<ffi*S4XJ&V^J:-5«5 "£ & £ £ h #31 X&Z> a 

[0 0 8 7] 

7 s 5> # ;u ^ a* e> ik fc-w y i&t « i: jc j: o r , w us \zx±s -ztiz^v 

[0 0 8 8] 
[0 0 8 9] 

o i tm^mw.±izm.m^nx\^r^^L. i c**jy*±\zm&tznx^x*) 

[0 0 9 0] 
(^©^5) 
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[0 0 9 1] 

5 0 2&Ay7r7>^ (tt#f*gf5&) T*&U, 5 0 3tt^-*-ffl«^3R^ 
5 0 4tC«iKStlTfey, ^-^-^^^5 0 3tCW:ftlC— j£<0*^#8fc*l 
^m^-5 0 3 £ffi*lSSffi<0:fc£3#3EftL&V^;by IC, 5£«SfEi@C 5 0 4 fC 
[0 0 9 2] 

-*A*;7 77>^5 0 2 & 2 o CD Aij3» 1 ^©m^jg^i: &f IT £ U 
, 2^<z>A*Sg^-©^^-*tt*M«A*aB^ ( + ) , *)^^^JiiR«KA*SB^ 
(-) T*&£ 0 5 0 3©^©tI©lSlt Ay777> 

^5 o 2©*M«A*»e^»c^e>n*. 

[0 0 9 3] 

A*>y777>^5 0 2lt 5 0 4 KfgffiS Jftfc^-* -M^sjt^ 5 

0 3 ©lf3R«ffi<Z>«&#, «M«$&^5 0 1 ®BBH«^<0£ffilCJ:oTgtffc*r 

[0 0 9 4] 
[0 0 9 5] 

3, gt^l5 0 4 1t HJRaSfcR&JS^fC^fifcSftTV^Tfc^U ICf 
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[0 0 9 6] 

mmom^rnhx^x^^h. ±x^\^x^x^^ B 

[0 0 9 7] 

[0 0 9 8] 

[0 0 9 9] 
(^ffifll 1 ) 

[0 10 0] 

*mMM<D%ytmm<Dmm3 3 o 1 <D&*m*me Km-to v-^m^m (s 
i~sx) , mm@kmm cvi~vx) , v-hm^m (Gi~Gy) tfwmB 

3 0 1 ICfKtf&tlTV^S. 
[0101] 

#HM©^§£\ v-xra (si~sx) mffift&SR (vi~vx) i: 

, hte-£«t (Gl~Gy) ilS: 1 o1*o<iiiLfc<H«*«®3R3 0 4-e&S„ If 
igg[S3 0 UCttvhy*x<Klc«»©ii93!*3 0 4#fB*3*v6£fclcfcS. 

[0 10 2] 

0 4 0>fifc:*H&B7 £3%"^. I371C£V^> 3 0 5 iiX>f >yf >^fflT 
FTT'^§ 0 ^>f*;f>yfflTFT3 0 5O^-Mitt, ^-hf^lG (G 
l~Gx) izmffiZtlX^&o ^>f«yf>^TFT3 0 5 tf> V - ^fl^ £ FU 
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>f>««tt, -JjtfV-xm^mS (Sl~Sx) t^^MWMT 
FT 3 0 6<Z)^f- hflffi, #B^^Wi--5=r>T r >^3 0 8 JC^Jl-etlgBBBStl 

[0103] 
[0 10 4] 

*«iif ait f t 3 o 6 © k u>f >t ««, — **«mas« 

*&»V (Vl~Vx) ICgtfSStu ^Ttt^aR^S 0 7JCg|iKS*l-B. « 

[0 10 5] 

^^3 o 7ttBBShBish, mmtmrnt^m^m-f ^tit^mm^mM 
o mmttntiLfflmm t f t 3 0 6©y-*M^££&Fi^>«!c£; 

^mtft 3 0 6(Dv-xmm&r~teFisjymi££&mLT^2>mis, mmtf 

[0 10 63 
[0 10 73 

X^7f >^MTFT 3 0 5, t^M|lMTFT3 0 6[j:, n ^ -V * T F 
TT'%pft^MTFTt^t^P)t^M^5z:t^t$ 0 ££LmSfEM 
fflTFT 3 0 6<Z>y-*tB«*fctt Fb^>ira)tif 3 0 7©»ffii:gMB 
S*lTV*«t§-&, «S61W»MT F T 3 0 6 p ^ ^ ;i/§5f T FTT'feSit^I 
*LV>. «»JW/g T F T 3 0 6©y-^iK«*fe«Kl/>f >fi«^3t 
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^3 0 7 0|£ffifcg8K3*lTV^!&-£, WJ|iMTFT 3 0 6&n^-?*;i/ 
[0 10 8] 

*fe^>f*;f>jriTFT 3 0 5, tMMTFT 3 0 6it 
[0 10 9] 
[0 110] 

X-fyf>^TFT3 0 5#:*>CD^ffiUC&£ 0 
[0111] 

-^ltimjc, v-T.m^m (si~sx) jcv-^##iwj(gttiai&**e>, 1 

?mT FT 3 0 5 £^LT«»J#iWT FT 3 0 6 (Dtf- h««JCA273*lS. 
[0 112] 

iffl^«yf>y|TFT 3 0 5 #;f >(D^(C^ »j , 2 9>f > BCDBfSgJCV- 

(si~sx) i \iv v ^(DTyzfr^TJrm^-ftxiizn&o 

[0 113] 

-euxMRic ±x<Df- hm^m (gi~gx) izv- hm^tfAfiznx^ 

< 0 £T(Z>>!f- hm#i&S (Gl~Gx) #3S#t3*u £Ttf)^-f >©Bti: 1 kf 
y hB<0^^*>«/^^M^A*S4lS*^<Z)aira*<*§ji*»iraT a 1 T*& 

•5, 

[0 114] 



3 2 
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[0 115] 

tHWfflTFT 3 0 Stttf^CDtMKfcfcoT^S. iotM?3 0 7 CD® 

fcti&v^ ^a>m^ r 0j ©fiNis^-rs^s;*;!/ 

[0 116] 

rij 0>te$8&^LTHfc*-£, 1WSTFT3 0 6 tt^XO^JB 

o 7 tt»3t-r*„ 

[0 117] 
[0 118] 

mmKAJjznZo ^xo^jyanmiz 2 try h so^^tf^fs-^A 

[0119] 
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a 

[0120] 

H (Trl~Tr n) jW&T £ £: 1 oOHfttS:*^* £ il#T?£&„ 

©igi&^^(c^vxT, i ocDsr#s:^5t-rs»ir^& i ?i/-i*mm (f> ^p?^ 

. 17l/-A^ia^j|aF7*rsi:^©7l/--AaBra^g|*&S4x-5. f btS^tii 
[0 1 2 1 ] 

[0 12 2] 

#iy&MT*&, £T©*£&##W©:R;3©fD;tfl :7l/-AJBISIJ:»J%$g<, 
fcfcfro^j^JBISfCD^SJtW:, Trl:Tr2:Tr3:-:Tr (n - 1 ) : 
Trn = 2°: 2 1 : 2 2 : ••• : 2 (n_2) : 2 (n_1) £ J: 5 tC"TS Z t. ifi&MT* 
2bZ> a Z(D mixfflm <D M &&k> i± T* 2 "pgif © -5 *> (0 PgglS^ % ft o Z h ifi 

[0 12 3] 

n=8<Z)££, ^©^RBia-TfuifjR^^L/fe^CDfflSS: 1 oo%i:t§i: 
, T r 1 £T r 2 £j^TH*#3&# Ufefg^lCfc): 1 Tr 
3 tT r 5 ilT r 8 b £*§#{C & 6 0 %<Z»i? ^jb^JKTfS £. 

[0 12 4] 

*fc*3*JBWT r 1 ~T r n tt, if (?) «fc e> £JlE#-effl313-£T fc&V^ 
1 7 I^-A^K^fCfeVNT, T r 1 (Z)#CJCT r 3, Tr5, Tr2, - £ V^ ? M. 
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•(it} 

[0 12 5] 

rnxk-tzmmit. 1 yiy-^mm^izn^tm^timytLr^m^mmiim^mmo 

&2(Dm%ilZ&^T®:tZ> 0 &&Z\<Dm&. V h(D?V * fr^TXiS^lZft 
J5f ZW&mm£.m^fflffl(D&2<D%l<D}t-t)\ (Tal+Trl) : (Ta2 + 
Tr2) : (Ta3+Tr3) (Ta (n - 1 ) +T r (n-1)) : ( 

Tan + Trn) = 2° : 2 1 : 2 2 : - : 2 (n " 2) : 2 ^t^^itWT' 

& o 

[0 12 6] 

(mmm 2 ) 

wji znzmftz>miz^^TMm-?z><, 

[0 12 7] 

fa±\Z]&m-£tlf=.T FTlCj:oT®iii3|5 9 0 1 . Wit3|5©Mi2&Cgeg£ *l£ V - 

xM#{iiigKrro9 o 2, #^^^ffl^f- hm-%mmmm$& (.mif-hm^m 
mmmm 903 a, hm^mmmm® (.m2tf-bm-%mmwjm& 

) 9 0 3 b$:f bt^5„ ^mmM-eftybmrnzv-xm-^mmmmmz 

1 o^LTV^tf, ^:||^gM^C^V^TV-X^#Ml&IlIm^i2ofeoT%J:V^ 

o 

[0 12 8] 

V - *fB#Mi*®5& 9 0 2 &;fc#&HJ!tf)!(§ 1 3©»^, 4>&< £ 

=fo 1 ofc^LTV^. 
[0129] 
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mmmmmQ o 3 a t.m&m?f- bm-%mmmm®9 0 3 b mt, mm® 9 0 1 

£I^CSfc:&C^£;ftTVNT : fo&^U I Cf >y^±{CMlt F PC, TA 
B^©3*? #-&^LT®ig8l5 9 0 1 HmmZftT^^T&Bk^. 
[0 13 0] 

mm (vi~vx) , wg&frHtf-bm^m mitf-hmm») (Gai~ 

Gay) , m3k%tf-bm^m m2tf-hm^m) (Gel-Gey) tfMSt 

gp9 0 1 icaaw&tir^So 

[0 13 1] 

v-xm-%m (si~sx) i:, mmmmm (vi~vx) s^a*^^ 

(Ga 1— Gay) (Ge 1 ~G e y) 

■€-tl-€ ? 4x^^< 1 oflf AfeM«3^1f3R9 0 4 PfiJtgP 9 0 1 ICttT h 

[0 13 2] 

lif^9 0 4 ©Jfc^BI&BI 1 1 Km~f a ®1 1 &C£V>T, 9 0 7|iX^-yf>^ 
ffiTFT-e&£„ ^^f>vf>^TFT 9 0 7©^-Mitt #^ii«^ffl>5f- 
hi#*Ga (Gal-Gay) JCggiKStlT V%S„ 7^f'yf>^TFT90 

7©y-^i«i:Ku>f>j!i«tt, — ^^v-^^itts (si~Sx) ic, =fo 

e>-^iMfflTFT9 o 8©^- bmm, &wmtfm? 53>f>^9 1 

2MSfflTFT9 0 9©V-^M«XttKl/>f >flg«JC-€-tl-?*lg|iKS4xT 
[0 13 3] 

n>^:/-tf-9 12|^^7f>^MTFT9 0 7##aS#MKJ» (sT^ffi) C 
&£B#. ««£ffiJ»/B T F T 9 0 8©y- h«ffi&«#«fca&lcaaW > &*lTV*S 

mmzmfezn?* ziy^y^-Q l 2 &«ttfc^*/8tcLT%&v\, 
[0134] 

*»IW»fflT F T 9 0 8 © K l/>f 

*&«nv (vi~vx) izmmzti, fc^-^fttStetesR^g 1 0 tcgattsn*. « 
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[0 13 5] 

TFT 9 0 7 0y-XfI^c^^ttF^-r ^MUC^^n^^^, mM@k 
iiMVK:^3*lT^£,, fltiiffiTFT 9 0 9©^-htttt, m^ffl^ 
- hm-^mG e (C^$4xTVn-5 0 
[0 13 6] 

HfflTFT9 o 8<Dy-xm®£&iz ^ly^ymmummLr^^m^. mm& 

[0 13 7] 

ftytm^-Q i oco^l^I«ffi^c^±^•roI«^^^^^tlTv^s 0 tr=.mm^mv 

[0 13 8] 

^©jiMift&sis^fitcte, mm<Dmyfrtz>~mm$>f~v<DmytAtf2 o o c 

CD A * ;i/©^{c^M 1? & -5 o 
[0139] 

^^7f>^«TFT 9 0 7, ttftEffifttM TFT 9 0 8, fgj&JS T F T 9 0 9 
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-?-9 1 0(DW}MH&mZtlT^Z>m&, tW«TFT 9 0 8 it p ^-Y 
TFTt^SIt^lJlV^ WJtM T F T 9 0 8 0 V - XfltJ fc 

«Ki/'f>iW3 i fii?9 i 0(z>mM£.mmznx^2>m&. m^mmmTF 

T9 0 8l±n^Y^;i/MTFT-e$>SZli:^M^ LV^ 
[0 14 0] 

&fz.X4 'Vf>^T FT 9 0 7, tSia|IMTFT9 0 8, i*fflTFT9 
0 9&, isy?)\,>f- h*fi£T*&&<, #?>>!f- hfiii, ^bU^-hi 

[0141] 
[0 14 2] 

teCiMc«£&#My- b##i^igi&iai?&9 o 3 afrt>m%&&m>f- bm^ 
a i izAfizn&mg&frm?- bm^iz^-ox. mz&&m>f- bm^m 
Gai izmmzftTi<^z>±T<D~mm ( i yuomm) <z>x-r ^f>^TF 
T9 o 7^^>©^{c^s 0 t£&*wmm\z.&^Tm j %mz>f- bmm^mm 

Tzv>m&. m%&&mtf- bm^BG a 1 ^m^tix^^^mz^^ e 

[0 14 3] 

■zLxm&iz, v-Tsm^n (si~sx) \zv-7.m j %BMMm$&v o 2^ 
1 try h 1 ^>r yuoimmizxjj-zn&o M*fow 

iCttf^'^Mrftf#liX-f>yf>!/MTFT9 0 7 £^UT*«J#PMTF 

t 9 o 8<z)^- hwsicAAsti*. 

[0 14 4] 

®MTFT 9 0 8 zroiwrnttez. ^-DX^ytm^-Q l o ©muffin icte^ 
Ai;$tife®^^^-r-5#g^^^9 l o liDS^L&v^ 
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[0 14 5] 

mz. ru <DmmzmLT^t=.m&. nmummr ft 9 o s^yty^m 
910 ten§ft-rs 0 

[0 14 6] 

mytm* 9 1 0 #$83t, ^fc&^^tfmffiuc&tK 1 ^-r >e©Hsg«^& 
mi l-eiisiw&faffiic-tsfeftic, i ^jygKDmm&mmmmic-D^x 

[0 14 7] 

#cicg a i <Dmm.^myr^tmmz, m^^m^f- bm^G a 2##^ 

&^/B>F- h^fC«fcoT38^S4l*. ^UTS^i^^- bfB^IgG a 2fC 

2 9>r>B<Z>lf3R»CV-X^#i|IR (Sl~Sx) fr£ 1 fc? y h BtoTVZfrVT 
*Mi##A:frS*l<5. 
[0 14 8] 

^LTjliiC, £T(2#£&<frffl;f- h##ifc| (Gal~Gax) #38iR3*iT 
Vn< 0 £T h-fg#i» (Gal~Gax) tfjg&Sft, £T£>^ 
-f ><Z)®it}Cl Ify hS^^^^^^^-M^^A^StlSSTfODSBra^S^a 
#J»I8JT a 1 T*&£ 0 
[0 14 9] 

^T®7^>0iiiic i try h B^-^^^^^^-fi-^^A^jsnstu 
^;^ftt^(Z)A*i:tftut, m&m#- vm^mmmmms o 3 b^^A 
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[0 15 0] 

3*lT^S£T©lIi3t (1 7-f>@fflfi) ®MiMT F T 9 0 9#;f 

ic&s. -ebttiMl (vi— vx) ©tiifi«iTFT 9 0 9 S^ 

IT 1 7>f>g©Mi©tHliIMTFT9 0 8(£>>F- hHHtC^x. & *l£ = 
[0151] 

tft 9 o 8ii*7©^jsgfcfes„ ^^xnmnmitmybm^Q 1 o©m^«® 

[0 15 2] 

iwu imBmmT a i 

[0153] 

01 2T*&£tftBJ!&fS^C-<f-££*bfC, #lc 1 ^-f >BODS^©^3as;«BIBItCo 
[0154] 

- h^f^Ge z-tfmmzn. m&mtf- bmm&Ge 2izmmznx^z>i£x 
omm (2^-r>g©®^) ©isiT ft 9 0 9 ^>o«j»ic«!*. fit 
(vi~vx) ©iite^iSfflT ft 9 0 9 tiftLxm^mmm 

TFT 9 0 8©^->*iK:^A&nS. tITOiWMTFT9 0 80 
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[0 15 5] 

TVn<„ ^TOiSffi^-bi#IS! (Gal~Gax) #38#*S*K ±X<D<7^ 

mt>m&nmT e i t*&*. 

[0 15 6] 

M£2*i£ttN -S"V^«|^.«Si:?g*IBlSfT e l #»T-r State, HUt^on ify h 

JBWT d l ^HTlt^iriT r 2 
[0 15 7] 

[0 15 8] 

tlSfiN n^&Z-2> £:m%&&MffiT a 2 **»T"fSS&JC, iSSR^© 2 fcfy h B 
[0 15 9] 

(Gal~Gax) #3^3*1, £T<Z>9>f >(DlIr*#«#LTV*S 2 fcfy 
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[0 16 0] 

v i it. mg&frmmT a i ^mtb^tix^^m^mmT e i ^m^^n^tx 

<DMmX*&Z> 0 *fc#^TOTdllt i»Te 1 tfrnfttZtlXfrbmB 
fflmT r 2tfm%l2ftZ>$.X(Dfflmx$>Z> a -^LXm^mmT r 2, Tr3, - 
, Tr (m-1) t#i«Td2, Td3, Td (m- 1 ) i$k7jkffl 

r i i:#^»iraT d i nmmz, zn?timg&&nmT a 1, t a 2, 

Tamfci^I^Te 1, Te2, Te (m-1) ilCiot, 
[0161] 

[0 1 6 2] 

(n-2) \Zv h g©"5=s;*^tfT r ^'fg#* t 1 9>f >B<Z>Bf3RKlA*Stl*i: 
, 1 9>f >B<D1if*tt^«BraT r (n-2) UteVm^Zfto, *LT^Otf 
y hOT^^l/l^tffe^tfA^StlS*-?*, (n-2) try h B©-5=S?*;i/fcf 

[0 16 3] 

^LT&IC (n-1) try hH©fi>^;i/^fti^l7>f >@©Hf^lCA 
IBStJcfi^StiT^fe (n-2) l^>y h@0f^^;i/^fti#lj: 

, (n-i) t^y h g<DTi?*)v\?7 : #m^izm%&?i.*>nz> 0 -zLxi^^y 

B<Dmmi*m7jkMfflT r (n-1) ^&fT^. (n-2) tr-/hg© 
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[0 16 4] 

&lsftt>tl6 a i«Tr (n-2) it. »g&#JBISTa (n-2) tf|?8& 
SftTfrfc, *£&#J»l3ITa (n-1) tlZ £ ?0DJBraT» S. f U 

T^SBra (Tr (n-1) , Trn) fe^^fST r (n-2) RPBUC, # 

[0 16 5] 

<, fcfcrt^^JHISOSS &T rl:Tr2:Tr3:-:Tr (n-1) : 
Trn = 2°: 2 1 : 2 2 : - : 2 (n " 2) : 2 (n_1) il^^ ^ £ «T'fe5o 

[0 16 6] 

^tfflWI(Trl~Trn) jWT1-££, 1 •D&WmzmTjk-t 2> Z. £ 
*5gB^©fgl&^^lCfeVNT, 1 o©lf«&^^*JBISS: 1 7 b-A 

ftffl (F) 

[0 16 73 

fCA#S*U 1 9>f >B©®3g*«StJff^JBISlT r 1 ^3&S„ ^LTfSl>'_ti&L 
[0 16 83 

. i^rajc^snsiiif<ft<z)»««6 o j: *J4>&<&3£, ^wicm*©^^ 

[0 16 93 

n = 8<Dt.g, ±B(DmmffimT°-mmtfmytLfcm&c>Mmz ioo%tt5t 

3£Tr5hTr8 SrS^R Lfe»^tCtt 6 0 %<DM S^T'tS. 
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[0 17 0] 

, l~n(Do%. mg&frfflmT am»|^T r mft-BktS & »J £ 
[0171] 

(Trl~Trn) ft, if© «fc o J&JE#*T?ffiJ313*T : fcKV^ #J 
7 1/-AJB|ffltf»JCfeV^T, Trl©*ICTr4, Tr3, Tr2, -fcV* 

e»iiHi?T'^aip^$:m^$-&-5>z:i: ; fo«Tig"e^^c ££u ftt£&ra (Tei~ 

Ten) #S^Cmfc&fcV>JB#©:##J: »J#* LV^ 
[0 17 2] 

fcfc#2U60!lJC;J3^Ttt, ASSIST r Hm^^mmT a £#-9$SfcoT 

[0 17 3] 
(^J6«3) 

[0174] 

1 0 2 - 1 \ti/y hUS?**T?&y, ^D>^f§ (CLK) , VUyViS^ 
I, (CLKB) „ h/\°;i/;*fg-*§- (SP) , MPWJ 

(SL/R) BK:^Lfcffii»;fr&**i^;ftA#3*iTv*S. 
[0 17 5] 

10 2-2 (A) T'&U, 1 02-3li5vf (B) T*&3 0 

^flSffif'Ctt, Ufi05yf (A) 10 2- 2i:ll(i!)7>yf (B) 10 2-3# 

(A) 1 0 2 - 2 £ ll®7 7f (B) 1 0 2-3AWL/t^Sy-^ffH 
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[0 17 6] 

££v -xm^mmmms&oyfrBfrbAtizti&TV $ ^^m^ (dv) 

tt, miZ^LfcmMfrb^V?- (A) 1 0 2 - 2 iCAi7£*l£o ^y^M#S_ 
L AT, S_LAT©itt^bfcff S_LATb ^ftUHCB L £gB 

(B) 1 0 2 - 3 &CAij£*l6o 
[0 17 7] 

^y^- (A) 1 0 2 - 2 ©#LV^J&lCO^T, -^y^ (A) 10 2-2© — 
g[J8 0 1 £MJC£oTIftt9!-r<g>o (A) 10 2- 2 CD— gp 8 0 1 }i2offl 

[0 17 8] 

^ Vf- ( A ) 1 0 2 - 2©— BP8 0 1 ©±®Ef$rEIl 4 iC^fo 83 1a, 8 
3 1 b tt^-tV-^tl, (A) 1 0 2-2©-gP8 0 l^f5-f>A*-^- 

<D lo$:^t5TFT©tSftlT^y, 8 3 6 ttgfc>f >A-^fflloMt 
5TFT0^I©^f- hm®T'fe-5o Jfc8 3 2 a, 8 3 2 b li^tl^ ft, 
^ (A) 10 2 - 2 CO— BP 8 0 1 ifim-t&%5 1 o©-f>A-^-&Mf$T 
FTO?SttI?ft»J, 8 3 7 a, 8 3 7 b ttfgffijg 8 3 2 a, 8 3 2 b _tlC-?-*l 
^M8W£nfc^- htt«T?&«. W-I>tl8 3 7 a, 8 3 7 bttl^ 

[0179] 

8 3 3 a, 8 3 3 b te^tl-Ttl, (A) 1 0 2 - 2©— SP 8 0 1 

£?a>y? F>f 1 ofc^&^STFTCDfSSJiT&S. iS'ffiJf 8 3 3 

a±i:^-Ml8 3 8 a, 8 3 8 b fctlTE *K btoMt. 

ifeotV^. Jfcffiffil8 3 3 b±iC«y- Mi8 3 8 b, 8 3 9 #I8tt&*l 

[0 18 0] 

8 3 4 a, 8 3 4 b 41^*1, (A) 1 0 2 - 2©— gP8 0 1 
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3 4 a±izatf- bmm& 3 9, 8 4 OA^tt^tlTfey, #zT)\,>f- bm&ti 
fcoTV**. ££?£'|£Ji 8 3 4 b±lO l ttf- MI8 4 0, 8 4 1 tflgtf *>;ftT 

[0181] 

ifeio 2 -4 i*3jy#;*.[SHre&<5. 015 (A) fcHl 5 (B) tenuis 

[0 18 2] 

Ell 5 (A) iZm'**mMM<Dq}vmx.m8&l 0 2 -4te, ^>y\'-^- 85 
U, fl(!D7tn^>f*;f 8 5 2 t, i207tn^^7f 8 5 3 
LTV^ 0 ££®fC^fBi»^y#x.f§-if S S fc^U &&*g 
$1±^^#S S BtfA^JStlSo 
[0 18 3] 

ffH&tMg2tf>T:M3^*-f 8 5 2, 8 5 3 ©SMISHKBI&Bf 1 6 iC^i" 
. HlMf 207tn^-<7^8 5 2, 8 5 3linf-y^ TFTtpf" 
t*;HT FT^Sf LT^5.-I1 ©HffftfA^®^ (Vin) * fcttSI 2 (DIM 
»A*S8^- (Vinb) ^bA^SnS^KUc-sTA^SS^ (IN) frbAtl 

ztizm^tfy-y-JV ytfzti. ffiij^ (out) ^e>ffi*S4i* 0 

[0184] 

^ >y^- (B) 10 2- 3*^fflfy^;i/tff^ii, -f>A-#-8 5l£ 
^btil©7tn^X^7f 8 5 2}CA*Sg : ? (I N) ^^AiJt--2> 0 
BHC ( B ) 1 0 2- 3^?)©f^^M^f^l^2©7tD^>f 

-yf8 5 3 JCA^SS^ ( I N) 7b^Ai;t-S = 
[0 18 5] 

$107tn^>f>yf 8 5 2 fc^2©T-M3^*>f y^8 5 3 JC, H 1 <£>»g 
AASB^ (Vin) ££&S£2(Z>M^A;M^ (Vinb) ^ P> ^tl-^tlA^ £ 

Hi <Z>"7^-n^*-r y^8 5 2 t!207ta^^ ^5=-8 5 3 0tt5M^ (O 
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[0 18 6] 

<tt-t©*ffiS:iE<ESi±e>tlT, U #x.tMS& 1 0 2 - 4 & *IS. 3J»J 
[0 18 7] 

mi 5 (b) izrt-t$immw<DV]vw*.m%t 1 o 2 -4 -t>a-^-8 6 

1 fc, H 1 ON AND 8 5 2 fc, H20NAND 8 5 3 t, H3©NAND86 
[0188] 

(B) 1 0 2 - 3 j^&OT^^^^tr^'fi-^tt, >f^-*-861S 

1CNAND 8 6 2 \ZAJj£ftZ> a 
[0 18 9] 

*fc -7 s 5?* /I/ If 8 6 1 S^ttIl©NAND 862 

tis. *l trance ^jy#a.te#s s*$2©nand 8 6 3 izAjjznz> 0 

[0 19 0] 

HM2CNAND 8 6 2, 8 6 3 P> ffi^J S tlfe-fg-^tt, l^^tC^g 3 CD 
N AND 8 6 4 lCA:£3ft&. f 3©NAND8 6 4 P> ffi^j $ ftfe-fg-^fc* V - 

*te#asicA:fr*r*. 

[0191] 

f^.I»l 0 2 -4 ^C^V^Tf : ^^;l/bfT r ^-'©#(Z)«^M^•rS^b^V^*^^i 
[0 19 2] 
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[0 19 3] 
[0 19 4] 

[0 19 5] 

10 2-1 14 */ 7hl/ * T» & »J, * U v V ( C L K) , 9 H V 9 

G>W&ifiBMhfcm^ (CLKB) , ^jt-h;U^ (SP), ^r«I^U 

(SL/R) 0^C^LfeiB»^ J etl J rtlA^$tlTV^^ o 
[0 19 6] 

1 0 2 - 2 &^>y^ (A) T?&»J, 10 2- 3»7«yf (B) T*&Z> a 
H».TO£> H0 7<yf (A) 102-2i:l|I©7^f (B) 10 2-3# 
, 4 ^©y-^M-^^tcM^bTVN-5. Lj^L*HJIS#llJc'feV>T, ll©77f 
(A) 1 0 2- 2tlg®7>yf (B) 1 0 2 - 3 £W/£LT^& y-xft-^i&g 

[0 19 7] 

* y - x B-t eiio ^sp^ e> a* $ *i 5 7 s s; # ;i/ ^ ^a-te-s- ( d v ) 
mKxkhfcmmfrib^v?- (a) i o 2-2icA^^ti-s 0 ^v^-m^s_ 

L AT, S_LATOlft^SfibfeiS#S_LATb tt-£*i-eftBlCa*LfcBI 
»^&7»;f (B) 1 0 2 - 3 {CAi7£*i3„ 
[0 19 8] 

(A) 1 0 2 - 2©f£LV^/&{COVNT{i, EI 1 4 iCjjtL&^CD^IfUD 
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[0199] 

i o 6&2uv ?m^fflffim&T*$>v. -m&mmtuv tm^ cclk) <d 
fs*>*;jc, -fe&n®. mfemm £2/7 h \sv*& i o 2 - 1 iz-^-TL&zt-tf 

[0 2 0 0] 

(A) 1 0 2 - 2 &C#£&t?£:#)tf>#-r ^ yif^n\iifi^v^ (A) 102- 
2{CAiJb^^J:e>{C, -^CDlTO^n >y ^M#»PIIli&l 0 6lCj:oT^ D-y 

t^>Hf # nt'^^ffl^, (m+1) tfy h g^£> n tf »y h B'* T?<0_bfilf y ■ 
^©f 5 ^*;!/^;*-^-^©**^^ (A) 1 0 2 - 2 jcS : £&t?z:h#-e£<5 

o 

[0 2 0 1 ] 

eii 8 (a) (b) iz*mMm<Dtuy?m j %®imm&io6<Dmi;\<m&m 

[0 2 0 2] 

El 18 (A) lZyjk-?*mt&ffl(Dtr D y ^ fJfPtSSg 1 0 6 N AND 18 
[0 2 0 3] 

v-^^#i»«l&iai&<Z)^as^&A*S*iS^ny^'(t#ttA*SS : ? : (IN) 

A»f)NAND180 1 iCAiJ^tl^o *fcfiI^JC3l^#%N AND 1 8 0 1 {C 
A^7$tl-5o f ITNAND 1 8 0 1 j&^ffi^Sjft&fe-^W:, >f >/t-#- 1 8 
0 2 ICfc-oT^^Sffi^iR^StlTffl^SB^ (OUT) j^&ffl^Stl, 2/7 M/ 
^^102-1 ICAl&StlS. 
[0 2 0 4] 

iMR-fMiCjcoT, 2/7 h l/2?*# 10 2-1 JC^ny ##-£#A27 3*l«;fr 
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[0 2 0 5] 

IH 18 (B) iz^*mffiffl<D?uy ?m^MWm$&i o 6\z, Hicoy^n 
^X^T »;f 1 8 1 1 ^2©7tD ^^-yf 18 12^, 1 8 

[0 2 0 6] 

Hi ^t) f ii2<DT^n ^*x-r i 811, is i 2 omMm&mizm i 6iz 
rtLit%<Dz.mw%>&. mijkx$ i m2<Dr±u>?7.j 1 sn, 1 8 1 2 

ttnft^;HTFTi:pft^;i/STFTi:^tLtv\5o % 1 ©ftHWA^fiS 
? (Vin) *fetilg2©1W»A^fiB^ (Vinb) £ Ai? £ tlSfg^lC J: o 
TAASf (IN) frfcA^SftSfe^tfi^^U Jil^aSB 1 (OUT 

[0 2 0 7] 

3»^#^»i&tjf^2©r^n^>r 1 s i 1, i8i 2\zmioywm 

A^aS^ (V i n) fr&A^Stl, RH£tC>f 18 13 fC J; o T 

^Rm^nt=.m^m^miM / m2(DTi-n^7s>( v^-i sn, 1812 

JC||2(Z)ffmA^^ (Vinb) j^e>A*34x*. * £3 6 (C|bI^{C, V-X 

©#j»ffi»ia8l©^ap^e>A*sn« ? n >y vm^c lkk, iicytn^ 

-fyf 1811 JCA^SS^ (I N) ^e>A*-r*- i2©7tnn>f l 8 
1 2JCA#3fry- (IN) j^e>-^0«ft (0£*flO #^*.&*lTV*«&„ 
[0 2 0 8] 

$Ut> , i2©TtD^^>yf 1 8 11, 18 1 2©tfJ;ftS&^ (OUT) 

e>m*34is«#tt, ^tc^ny^##flifj»iif»i o ecDffi^ag^- (out) 

[0 2 0 9] 

3B#ttt-£lc«fcoT, J/7hU^*i0 2- i ic.* n y *te##A:*3*i<6a* 

[0 2 10] 
[0 2 1 1 ] 



5 0 
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So 

[0 2 12] 

(mmw 5 ) 

[0 2 13] 

1 0 2- 1 »S/-7 M/S?**T?&*K ^O^lf (CLK) , ^Dy^tf 
©M'f£#£i&l/ (CLKB) , hS^Jlxm^ (SP) , ^rWU 

(sl/r) mi^Lfc.mm^^^n'enA^^nx^^o 

[0 2 14] 

10 2-2 \t=yv^ (A) T*&U, 102-3 te^y^- (B) t^5 0 
HJfeMT^i, l#Itf>^y^ (A) 1 0 2 - 2 £ l!Itf)^>y^ (B) 10 2-3# 

(A) 1 0 2-2i:lffl©7 , vf (B) 1 0 2-3#*hELTV*£V 

l/^;i/^"7 h&SBW-fcjfrofctf, J:3tCL*t%&V^. 
[0 2 15] 

* v - *ra#MUEimj»0>*»a* e, a* $ *i s ^ s> # jv ^rxm^ ( D V ) 

ti, mizmLfrmmfrb^v?- (A) l o 2-2&cAij£*i£o 9v*-'MS_ 
L AT, S_LATOtMSLfei#S_LATb tt-etl-^tlHiC^ L £SB 
»^&7»;f (B) 1 0 2 - 3 tCAiJ^tl^c 
[0 2 16] 

(A) 1 0 2 - 2<£>pl/VN*i/&lCoV\T&, EI 1 4 b Tz. =fo<£> £ 1^ D 
[0 2 17] 
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o 

[0 2 18] 

A) 1 0 2 - 2 lC»#&t!fc«>©#>r ^ >y-f^W«t7^f (A) 10 2-2 

jcA;frb&^j:e>ic, -s©SBisi*>r ^ >^«#«ff»nr»i o 7icj:oT*/7 n 

10 2-1 fr&iB;&3*l&#>f * >^m#«f^*3U(C, (@ 
Jg«ffi) Srv^y^ (A) 1 2 0 - 2tC^*_3 <fce>tCL£ 0 i^TV-^III 
gfrtaj&l 0 2©^aJ^&A*$tlfe7 s ^*^/tff s ^#n^y htf>e>*>, (m + 
1) try hB;ft*e>nt^y Mtt©±fil^^ h (DtV* JltZ "rlrfe^tofr*. 9 y 
(A) l o 2 - 2izm%&tiz. fctfTfSS. 
[0219] 

&fc#l£6fe#[tf)#-f 5 >^#Mtami 0 7 Ell 8 (A) (B) 

JCj^LfcfciDfcMCT?*)*©^ # >f S > ^-^IWtSf 1 0 7(D«|^JCOV^T 
©I¥LV^f£&|t|J6#[4 £#MlT<5o EI 1 8 (A) (B) 

IZB Lfrm$&(DA±Jl$J' (IN) K.t/y 1 O2-l*>&0^>f 5>y 

^#*<A*S4x*. fltHl 8 (A) (B) lC^L£IS8&<Z)ffi;fr3» (OUT 
) ^&ffi*S4xSM#t±, 5»;f (A) 1 0 2 - 2 JCAiJ^tl-Sc ^LT^^ff 
#tCj;oT, ■ (A) 1 0 2 - 2 JC#>f ^ > ^-if-#A*2*lS#\ —&<D 

[0 2 2 0] 

[0 2 2 1] 

[0 2 2 2] 
(IMM 6 ) 



5 2 
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[0 2 2 3 ] 

i o 2- i lis/? h i^x*T?a>y, ^n>y^f§ (clk) , *ny#-fi# 

©ffii£*«M*KUfe«# (CLKB) , X^-hAVM^ (SP) , }R^f|Rl«y 
mxm^ (SL/R) la^C^LfeSBIg^e) J ?-tl-€ ? tlA^^tlTV^S 0 
[0 2 2 4] 

10 2-2 »7»;f (A) T*&*J, 102-3 (B) -e&6 0 

HMM^ii. ll©7 7f (A) 102-2tll®7'yf (B) 102-3^ 

(A) lO2-2illi077f (B) 1 0 2 - 3 ^MLt^5y-Xf^ 

W<;iis7 h &Stt«i^ofc^ I8ff#2«i:tg:tt& <ke>tcLT*&v^ 
[0 2 2 5] 

^^y-^^^^lgg&imi^^^gp^^A^^^^^^^^tr^^-^-^ (d v) 

tt, BItC3g%LfeIB*R^&9y^ (A) 1 0 2 - 2 tcA;fr$ *i£ 0 ^y^ff^ S_ 
L AT, S_LAT©iMibfcf#S_LATb tt**l-enHfca* L fcBB 
iHli^e»9v^ (B) 1 0 2 - 3 jCA*$tl^ 0 
[0 2 2 6] 

5*;f (A) 1 0 2 - 2 ©i¥l/V^6£JCC^T&, EI 1 4 {C^ L £ t> <Z> £ 
[0 2 2 7] 

loss, N/NVi/xfg#M^tai&T*&u, — jfecDjara**- wixm 
# (s p> ©f^fcyic, -Mom®, mfemm ^v-y v us?** 102-n: 

[0 2 2 8] 

(a) 1 0 2 - 2 ic#£&tf£#><z)#-r ^ yirmmzvifi^y* (a) 102- 
2icA*b^v^j;^{c, -^©ira* # - brtfrxm-zmmm&i 0 siz^^x 
b^)ixm-%<Dttt>viz-fe<Dm& m%.m&) v u^*# 1 0 2 
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tlfef^fM^f^fn ¥v h(Do (m+1) tf y h gfr£> n tfy h @ * 
-££>_tfet? y hCD^i/^^tf^^-^-^^^S:^ (A) 1 0 2 - 2 tc3J^&t? 

[0 2 2 9] 

&£#iyfe#[<Z)*#- hA°;i/X^#MlSIl^ 1 0 8 Ell 8 (A) ( 

B) ICjRL&txJDfcEffcT? X^r- hA;i/Xft#MfflHUS&l 0 8©^fig 
KloV%T©^LV^SiWttllJ6M4 s^fiS-r*. 018 (A 

) (B) IC^LfctUi&OAiJ^ (IN) {CX#- f>A;i/Xf9##A#£*l£o 

LTEI 1 8 (A) (B) lC^LfcH»©ffi;fr3r? (OUT) # e>ffl:fcSftSte 

h i/^x* i o 2 - i \zx±^fr% 0 -zLrmmm-^Kk^x. w 
mm ^A&tis^^ja^stis. 

[0 2 3 0] 
[0 2 3 13 

[0 2 3 23 
(SH WJ 7 ) 

MtcoVNT, EI2 1 Srfflv^TSiW'rs. &£IU2 1 fc£v^, &feB5*ea*Lfc 

%> © i: m — v> % © it m c ^ # t* jjk -t „ 

[0 2 3 33 

501 tt«as«*&iW??S) y , 502 «/\* vvrryz? mmmuw > 5 0 3 
iz^-t-m&ytm^ 5 04ii^tm 5 0 sMiiiM-e&Sc 
^#§^^5 0 3 (D—jj&mMizfemtftms 0 4 tc^M^tirfc ^- z-m 
$&%m*5 0 3 ic^rntc— £©«&#«g*iTv^. * Lxmytm^tfm*? z^m 
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0 3©II©tMfl:t5. 

[0 2 3 4] 

-*A»;777>^5 0 2li2o(Z)A^3S§^^ l o©ffl:ftSr?-i: ZJi LT £ y 

(-) T'l>5 0 ^-*-ffl$&3fe*^5 0 3 <0 — 7t>y7 7T> 
^5 0 2 A;M^JC^;i!b*l£ 0 
[0 2 3 5] 

A*;777>^tt, £3tffig£(5 0 4 KgMBStlfc^^-JSIfiifcaR-y-S 0 3© 
[0 2 3 6] 

flDStEHI 5 0 5 tC^A^tlfcAy 7?7>y 5 0 2<Z)ffi:ftS8^<Z>«tfcW:, 

5 0 1 fC-£ 

[0 2 3 7] 

02 2^c*||^ls#^©^lI3¥lai|■©#Lv^la»BIS:^ , t- *D^cimj^ 5 0 5amo 
s^5 2it, i2©i^5 2 2 i:, tanm&Rnms 2 5 #&£Jtf@ia& 

5 2 0 t5:tbt^S o #M3£ff 5 2 0 Sl3CDffi5 2 3 fc, |g4 tf>}g 

K5 2 4 t, *iR|git*SiaB&fll«®5 2 6 4:, 7>7°5 2 7 t$:fbT^5 0 
[0 2 3 8] 

Hi ©&#£5 2 i ©-^©ag^ttanasiai&oDAAaB^ (in) -e&£„ ^ tt 

, f 1«5 2 1 ©%3-#®S8^fci:lg2©&#t5 2 2©-*©jg^JCg?iKS 
*ITVa£ 0 |g2(Z)®m5 2 2(D^e>-'^'CO^^lijD^[lIS|ffi«^5 2 5 izmffiZ 
tlTl^S. HI (7)^5 2 1 2 5 2 2 0>|8|j&* e>0>HJ:*7tt, *S«*t(S 

EJi&5 2 0©r>^5 2 7 0#SiA*3g? ( + ) iCAiJ$tl^ 0 
[0 2 3 9] 
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St 5- 2 3t7>^5 2 7©S«AiJ^il©ra^^©m*«^4©^5 2 4 © 
— #©SSHF-ICA#3*ITV^ 0 H4CD^5 2 4 0D=& ^ — ^©SB^tt^iSKJtffl 
0S&M«^5 2 6 fcggiffiStlTV^. H3(Dfil5 2 3 t7>^5 2 7(Z>m±^ 

^i:©ra^&<z)ffi^iJiiDffia-|&5 o 5 ©jijijsfry- (out) testis. 

[0 2 4 0] 

o i ^-x-m&ytm^s o 3®^tii5 o 4 icgaBstir 

-#-M#g^3^5 0 3, 5£H?«5 0 4 K.mm,&nWL<DiZ&tS&WjL&Z.Z.ifi 
[0 2 4 1 ] 
[0 2 4 2] 

[0 2 4 3] 

(mmm a ) 

[0 2 4 4] 

**r, 02 3 (A) (C^-TJ:e)(C, 3-i>^©# 7 0 5 9 ^f5^#17 
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^7X7CVDitSiH 4 , NH 3 , NgO £>f£§S£ 
fc^ti/V 1 0 — 2 0 Onm L < 5 0 ~ 1 0 0 nm) U 

ICS i H 4 , NgO^^^SgStl^^b^bTK^bi/U Ziym* 50~200nm 
L< 1 0 0~ 1 5 Onm) {DmZlzmMJ&f&'t £ , ^fcg|2 3 (A)T*tt 

t^m& i o©it'^ife„ *m«iTiiTii4 o i & 2mmmtL tx^it 

[0 2 4 5] 

4 0 2~4 0 5©jp:${i2 5~80nm Kli30~60nm) ©ffST? 

U — tfA (SiGe) ^Mt*t«tSi:^V\ 

[0 2 4 6] 

[0 2 4 7] 

%%W.<D^*Z/^\s-*?-*?Y AG Y V0 4 l/-if-$:M^So ^tl 

mmms 00Hzi:b, U— if-x^^f-MS: 100~4 0 0mj/cm 2 (f^t 
W}iZlZ2 0 0~3 0 OmJ/cm 2 ) £~?& 0 Y A G U— If- £M V^^tCli 

■e©»2i«S9?ftS:Mwi;i/^»S^I?StSS:3'o~3 OOkHz^U u-if-x* 

;i/^-ggS$:3 0 0~6 0 OmJ/cm 2 (f^6*KCte3 5 0-5 0 0 mj/cm 2 ) £ f £ £ 
&Vn„ f btfil 00~1 0 0 0 nm, #U*.tf4 0 0 AmT'|S!tlCi3fcbfel'- 
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-/t-7»;^$) £ 5 0~9 0 %£ LXfio a 
[0 2 4 8] 

7*vat% ^m^mi o 2~4 o 5 *mt>>f- bmmm* o 6 zmm-?£ 0 v- 

h«ft»ffl|4 0 6 «y^X^C VDiS*fctt^Ay #&&Mv^ J¥££4 0 — 15 
0 nmt bti/'Jn>5:^iiI«t5. *HIMt'{i, 12 0nm©j| 

^7X7CVDSt'TEOS (Tetraethyl Orthosi 1 icate) Ogi: U 

4 0 Pa, mfaUm 3 0 0~4 0 0ti:l v Mi (13. 56 MHz) « 
A«SO. 5-0. 8W/cm 2 T?i*m3ltT^J*^.6££#T?g5. 3 tf) <fc 3 JC L 
Tf^KStlSK-fbS/U n^BEli, ^tf>#4 0 0-5 0 0°Cc»y--;WC j; y^f 

[0 2 4 9] 

fit, hmmm4 o 6±ic>^- h««s:^-rsfe«>©»i ®iii4 

0 7^2©#tl4 0 8 ilMt6. *HI#JT'!i, ^l©itl4 0 7?: 

Tat'50~100 nm©J?3JCJgjj£U ^2(0^114 0 8 100 — 3 
0 0 n m©J?$ lC7£/£i-£ 0 
[0 2 5 0] 

A r iCjgiOX e^K r T ia Jtg©W9J/S*S:«5ftlLTie<Z)§ff 

U^- MitCHffit§^i:^-(rt5/i)\ /S ffi<3DT a J^(Z)*gJa^li 180/t Qcm 

, T aOaffiJCafiV^llfllSiSrtoSfb^V^^S: 10-5 0 n mg^CDjJ^ T* 

Ta©T*K:^bTfe<i:affi©TaKS:g||:»SIi:^Tft6 ( 
[0 2 5 1] 

WWCfcTg/fci- W£#-^y hi: Ife^Ay ^iST^^r*. 
ffifC6 :7y<ffc#>^X^> (WF 6 ) &^^iCVDW^t5ril%T't 



£BfE#2 001-3028014 



5. ^-rtucLTfc^f- hnmz hx^.m-t^t^mz^m.mt^m^^mti^ 

<fc£t§-£\ IKJI9 9. 9 9%££&9 9. 9 9 9 9%<Z>W*-$*y h&ffiv>, £ 
& tc JftffltB£ {C cfJ £ © ^ M^J © m A # & V ^ «£ -5 IC +#g2/tf L T W fig £ Mf& •? 

[0 2 5 2] 

^HMTOi, »10i*Ji4 0 7 S:Ta, i2ffi#ti4 0 8 & Wfc 
4flC|$55££#i"f, V^tl^Ta, W, Ti, Mo, Al, CufribMiZ 

(Dmmsgzmtxyzji (t a n ) t-m&i^ m2<Dmnm^t-t^>m^t> 

i±, il©#iltlft^>^;i/ (TaN) X*mmh. ^20iil5:A 1 ft 

&M»&t>it* minmnmzmtzyzfr (t & n) -ejgj&u" H2©#«m 

S:Cu i:-r«ffl«i-^*3'ttT?0fiJt'r« » LV^. (023 (B) ) 

[0 2 5 3] 

&£:#>(£>3I 1 ©iny^^y^MS:??-^ ^HJISffifTfW: I C P (Inductively Coup 
led Plasma : mm^M?^ X7) X^^^^ffi&fflv^ Xy^> tc C 

F 4 i:Cl 2 $:^U 1 Pa^Et^-en-f ;i/Hf£>WiK: 5 0 0W(DR F (13.56MHz 

) m^^SALT^^xv&^bT^f e> 0 ^{ffil (t>m*^-^) iCtlOO 

Wtf)RF (13.56MHz) «ij£$AU HHlftlC A© S HA-f 7Xtffi PPAD^ 3 
. CF^C l 2 &$g-£Lfc«-&lCttWlK;&tfT aKii^l^eStCXy^^^Sti 

So 

[0 2 5 4] 

&&EI2 3 (C) T'liEI^L^^ofe^, ±gHxy^>y^T?li, 



ffii£#2 001-3028014 
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«ffi©^^(c J: »J % 1 ©2g«Ji WH 2 ©#«Jg<Z) SBSPtff 1 - ^° £ & 5 = 
^-/N°-gP©^f^« 1 5~4 5° bmMm±lZ?%W.$:%i'tZ£.te< 
x.v?-y>f'?Z>tc.®>\Z\$, 1 0-2 0%SS©f!I^T'n:y^>^^r^$:^II$-t± 

&2 0 — 5 0nm^^xy^>^$ti£r £IC&& 0 ££02 3 (C) 
1414-41 7T^t>*l&V^^#2 0 — 5 Onnll{lyf>{ratii<&o 
[0 2 5 5] 

z:e> it, nifflx-yf > ^*^stc j; uni <DmtoM£.&2<Dmnmfrt>i&& 

mi (DMyKDMnmi 14—417 (Hi <DmMM*'l 4 a — 4 1 7 a i:^2© 
itl4 14b~4 17b) S^^ti-'So 
[0 2 5 6] 

#Clc, ®2 3 (D) K^£e>&C||2©xy^>^!G ! 3l£fi : e> 0 mWz I C P 
i'yf>^S5:fflV\ x-/^>?-#;UCCF 4 i:C l 2 i:0 2 ?:I^LT, 1 Pa© 
JE^T'3>r;i/M©«^lC 5 0 0 WCOR F«ij (13.56MHz) &#U&U ^5X7^1 

(3M4*"T--S» KM±5.0W©RF (13.56MHz) «;fr£&A 
U Hi <Dx.y^yymm\Zits<i&\,\gE>AJTxmj±%:mU-tZ>o ZLCD<fce>& 

1 ©#*MTfe<2)T a •&M#ttxy*>^bT^2©Jg:fK©3!MiJB4 19-42 

2 (H 1 omnMA 1 9 a — 4 2 2 a tf2 <Z>3MM 4 1 9 b — 4 2 2 b) 

*t@2 3 (D) T*&B^L&fro£#\ 4*- MMS»1K4 0 6te, ±IH 
Xy^->?*{Cj:oT3£2 ©7§MK<B#M4 1 9—4 2 2 T*Wbfrt£^ffl&tfi'Z <b 
IC 2 0-5 0iw|afi*;f>ysn*<!a:ofe. 
[0 2 5 7] 
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(8) 
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mzm<. *<DM(DWC 1 5 , TaFg, T a C 1 5 &±|H|:g£gT'&£o fi£oT, C 
F 4 i:C l 2 ©i8^XT?tiWJK&tJPT aJBI^{cxy^>ysti*o L^U ^© 
^^f^jcaficoOgSr^jflD-rsac F 4 i:0 2 AWbTCOi: FJC&»J, F7 
5?:fr;i/*£ttF-f *->##*JC|fi£ , rs„ 7 vft4&©j&£CJBE#ESV*W 

R0l9f>yaS^t«. TattF#*ttt:UT%ffi*ftt»CX*/^> 
^5SfS©JfiDtt^3&V\ 0 . T afc*Wfc:jfc«i^TlMb3*l^V*(BT?, 0 2 & 

&tiU^-Z>Z.£.T*T aO^ffijtfBft-ffcSti*. T aaBMb^tt^yaR^tRigfcjRjEl, 
fcV^ftS *>ICT aJROXy^^SttfiT"*"*. tot, W^I^T a]g|£(Z) 

[0 2 5 8] 

f IT, ?^^4 0 9 a~?^^412a«iU 024 (A) iCj^-tJ:? 
, illffi5:7 0~12 0keVi:b, 1 X 1 0 13 /cm 2 (D 3 . K- 

tf>^«, i2©Mo#ti4 19-4 2 2 z^mmTtmizM-tz^x? t u 

TffiVN, H2 0S1I4 1 9 a~4 2 2 a ©T{ffiI©fI^!c{C%^M^7t:^^»$ 
*lS«fc5lC K-fc?>^1-£ 0 5 It, H2(Z)#«Ji4 1 9 a — 4 2 2 a fcMfc 
Z>m i(DyfMmi%<4 2 5 — 4 2 8 jg 1 ©**64trtl« «fc *J 
i^V^2tf>^M4W§!c4 2 9-4 3 2 £#7£j&2*l£ 0 «!fe*^I«Tftt7^i' 
4 0 9 a — 4 12a &fo&LXfrbnm&tttt&*mtortm&Wiffih1=.W* * 
38fEtt£*llCl8je3*lfcV^ |gj 2 4 (A) ©XgtCliSV^T nS&#^t &^M%6 
7C^&*iDLT*^e>V^^ 4 0 9 a— 4 12a & |$£ L T 

[0 2 5 9] 

#CtC&2©#«tf4 2 1a, 4 2 1b £M 3 <fc ? IC¥#<£JI 4 Q4±\Z]sV7* 
hA»&fi!57X^ 4 3 3 Sr^jeRi-S. 7^^4 3 3 h|6il4 0 6 

^T*!g2©*M4W§Jc4 3 1 £-%mte^T^Z> a f bt^2® K-tf>^ 
a&fTVMiS&#-^-t*>PM«l7n3RS:*iII-f «. 1 £> K - 1? > ^ #t 

U *» K-X*&±tf Tffi^jflnfc WEE ltnS$:##t5^M%7ti 
Sr K-tf^^-r-S. (EJ2 4 (B) ) K-tr>^<0*ffitt>f K-^^L< 
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5 X 1 0 14 atoms/cm 2 t L, M^MB & 6 0 ~ 1 0 0 k e V £ LTft? . nf?: 

tf^-t&^mmjimt. it 1 s^ics-tstc^, juMtfnc&u> (p) 

it (As) &JSM5#, ZZT'ltVy (P) £ffl^£„ i©^, ^2©?^^© 
fSI.4 19-4 2 2^nM^#-^-r^^M#7t:mic^1-sv^^ ga 

SS-^ftlCV-Xlg^N 3 4~4 3 7, Kl/^>I«4 3 8~4 4 1, Lov|| 
4 4 2-4 4 5^^3tl*. ££x^?4 3 3!a 0 TLof f fg«4 4 6^ 

7£jE*3*l*. y-^I«4 3 4~4 3 7, Kb>f>I«4 3 8~4 4 lCttlX 
1 O 20 ~l X 1 0 21 atomic/cm 3 ©a^|gHtnM5:##-f--2>^M%7t:il$:»i- 

[0 2 6 0] 

*H«SMttV^^ 4 3 3©-9->rXS:M» , rsri:T?, Lof f «£4 4 6 tf>^ 
$ £ S © tC IS £ -T £ r £ # rT IB T*3d S . 
[0 2 6 1] 

mmzL o f f «c£nf&= 

[0 2 6 2] 

nM%:tt¥-t £>^M®)7t,m&. Lof f M*fJcT 1X1 0 17 ~ 1 X 1 0 19 atoms/cm 
3 ©il^^l> £e>&CU L o vfigt 1X1 0 16 ~1 X 1 0 18 atoms/cm 3 ©^ 

[0 2 6 3] 

^S02 4 (B) {CfcVNT, J:^LfcJ:e>&^f$T*nM£tt^6^M^ii 
£ K-tr>^-t*ISf*fettlfetC, ^i#I4 0 4 JblCTX* 4 3 3 5:Mbfc^ 
Mn?fltl5S«JEE & 7 0 - 1 2 0 k e Vi: LnS!&tf.£f S^tt&TBaRS: K-tf 

^44 Q&nmzfi^z^MydTtm&mmzwiz-'D^. mmmmz.m^^ti^> 

TFTCLo vflg«2l«iSaJ^4 4 2, 4 4 3 <D n M fctf^f * ^M%7n^©^ 
I5:li*5Z:i:^T't5. X>f*;f>y)|TFT©Lof f flB«tfcfc*fflS#4 4 
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TFTffiL o vflIJ§)ch&£g|5#4 4 3 © n^fctf^S^M^ift©^*:^* 
[0 2 6 4] 

fit, 7X?4 5 3 $:^bfct, B24 (C) J: e> fC, p^*;i/ 

MTFT5:MtS^fti4 0 2, 4 0 5 IC-#«M i: &5£c£^«McD V - X 
1^4 4 7, 4 4 8 t, Kl/^>f|c4 4 9, 4 5 0 Lovf«4 5 1, 4 

5 2 mzcDMVtzmir&mmmi 19, 422 ^^M%^ic*f-r 

;i/ST FT&7M-r&¥#ftJi4 0 2, 4 0 3ttU^ hVX^ 4 5 3 T*:£®& 
^MbTi3<o V-^1K«4 4 7, 4 4 8AtfKU>f>ilt4 4 9, 4 5 0t, 
L o v««4 5 1, 4 5 2 iKCli-etl-?tlMJ&*«ST» U >#»l£*lTV>&# 
, ( B 2 H 6 ) &MV^fc>f K-^T«l, ^©VA-rtl^M^clC^ 

V^T 2X1 O 20 — 2 X 1 0 21 atoms/cm 3 £&£J; $ 

[0 2 6 5] 

&s±.^X(DXMXtt\^n<D^m^MA 0 2-4 0 5 JC^3W<fe1!ggc (V~*M 

FU4>mw. Lovm Lof fii) 

5!2©i«M4 19-4 2 2#4*- h«S^ bT^1-£„ 
[0 2 6 6] 

(RTAi) fcSSMf Slt^T'iS. i7--;i/ffiti±ggi»lpp 
mJ^T, L < 1* 0 . lpp mJgitT0>£3lt#H£C*f»"e 4 0 0 ~ 7 0 0 "C, ft^ 

6U tc ^ 5 oo~60 or-efr^ txa-ea&y, ^HifeWetes o oict?4 B3rfa<z>f» 
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|fi) 

[0 2 6 7] 

3£{C, 3 — 1 0 0%(Dykm*'£tmm%LrpT*. 3 0 0~4 5 0TCT'1~12 
[0 2 6 8] 

#CV^T*, H l <Z)MraJ?ife^M4 5 5UWtftmti/Vnyi8tfrb 100~2 0 0 n 

mmmmm^ 5 s 

[0 2 6 9] 

fit, y-M6i!4 0 6, fl0S«!4 5 5, &2®£ISM&l$l!g4 

4 7, 4 3 5, 4 3 6, 4 4 8 fctg-T § <k ? JC V - *fg|£ 4 5 9 ~ 4 6 2 
bfcc t^lsf^lC, KW>i«4 4 9, 4 3 9, 4 4 0, 4 5 0 £gcf £ K U 
>f >@B^4 6 3-4 6 5 SrJ^m-r* (EI 2 5 (B) ) . 
[0 2 7 0] 

^-h$6il4 0 6, flfflIflM4 5 5, ^2©jfW$fe^4 5 
8# S i0 2 l^fc}iS i ONl05i^ C F 4 il O 2 £ £M K5>fx*/f> 
^T'n>^^ b ft- LV*. *fcy-hi«il4 0 6, Hi 

®iwii4 5 5, m2<DmmmMm4 s 8tfmmmmm<Dm&. chf 3 * 

h^-;i/&^-rs©*w^ lvn„ ^t^-neii4 0 6, nicDjir^ 
ii4 5 5, mzammmmmi 5 8#afcs#frw/as*iTv*$*^, n* 

[0 2 7 1] 



6 4 
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4<V>f^F> JtfUTSK. r^UM BCB (^>V"S/*n:/^>) 
sz:h^§5„ #tc, jg3«ISI^»JK4 6 7^is|^a^b©Sl*-^v^*«3Sv^<Z)^?, 

[0 2 7 2] 

m^m3Mmmmm4 6 7 ic, ku-t >rau 6 5icitt-sn>#* h*-;i/ 

Mi«S4 6 8 MfS„ *ilit'ttift>f>^^A • X>C (I 
TO) m* 110 nm<Z)JS£lC7g#U ^Srffo THf**@4 6 8 5: 

^^--2>o BftffcW >S?^AIC2~2 0%©Bfcft;lE$& (ZnO) 

3S0J!#mBI£M^T ; fo&V^ » ©HUSH 4 6 8 #3&3fc5R-?-<Z>»fii £ & * . (H 
2 5 (C) ) 

[0 2 7 3] 

«MC fflM^Tf & 1 ^ 4 6 9 atf* 2 ^ 4 7 0 5. & 

l/t>*4 6 9Rtf&2rtZ/9 4 7 0 ttftiC^S tlS^fl&ffc^&S&tf l&ffi £ 

A>^4 6 9 i:l2A>^4 7 0 &-^t>i±feff$ ti 1-2 ^KgST?&Siil 
4 6 9&tffg2/\*>? 4 7 0 ttM! H3R i: 0 IS IC * b^-f ^UC7£f£3 

ti*. Ii;0^4 6 9 2fct«&2A:/#4 7 otiv-^ffiiiK (y-xm^B) ± 

^VN 0 &;J33$1 A>*4 6 9MS*l2/\*>^4 7 0 &ffifl|lCM*SM£«:«l£fc 5 fe© 
T?JgJEftUT%.ftV^ (02 6 (A) ) 
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[0 2 7 4] 

m^xiz&mfiiLte^~emffij&i&-*&o ^«ffc-^*S4 7 lwsmttes 0 

0~2 0 0 nm OfcSWtClil 00~120nm) , it4 7 2a>J?Slil 8 0 
~3 0 0 nm (UMlfttC & 2 00~250nm) fc"r*Ui.&V^ 

, #^#T*ter*i£&^Mitr^JS4 7 l i:|&«4 7 2{c-^#>&v^ 

[0 2 7 5] 

zKBzDg-ett, ^{c^f/Sf swift. B&\zMfo-fz>mmikz$W&fcMl&-tz> 

jsiw&isu ^jifim«waiR»ic^a^ift*4 7 i i ao f i^«4 7 2 zmmt 

[0 2 7 6] 
[0 2 7 7] 



6 6 
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#JSt f •£> £ £ M V % 3 <D ifift £. h V ^ 

[0 2 7 8] 

[0 2 7 9] 

i 1 ? 1X02 6 (B) iZjfc* & $ &m&<DT 9 r 4 b V 9 
&o H 1 4 6 9 t.f&2rt>9 4 7 0 SrTgfRl/fcffc, ii4 7 2&f 

[0 2 8 0] 

0 4, FI/^>M5 0 5, Lof ff^5 0 6, Lovl«5 0 7, 
mf&mms 0 8 £-g-A,-eVY£ 0 Lof ff|(5 0 6lttf- h%il4 0 6 ^^L 
t^- h«@4 2 1 hM&«D&V^e>lCt9:ttib*lTVN£ 0 tfcLo vfSJgc5 0 7 
hftfiftlBU 0 6 5:^11^- h«ffi4 2 1 £mte2>&Z>KmttbtlT^Z> 

[0 2 8 1 ] 

*^«TfB:^>f*;f>^STFT5 0 1 h^itilbT 
[0 2 8 2] 

* fc^HJSflfT? tt^-f yf-V^MTFT 5 0 1 it n v * ;i/ST F T T?& S # 
[0 2 8 3] 
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1, Lov«c5 12, ^*;i/7£^fl^5 1 3 fc^/uT^S. LovfIiHc5 1 

2\%>f- hrnmm* o 6 sr^u-c^f- hmm* 2 2 tm^^>^oicm»^nx^ 

3„ ft&*MtifefflK-B\<^Tmffi.mnmT FT 5 0 2 teL o f f H«&^f LTV^fc 

v^, l o f f mm*m-t2>mmzLT%&^ a 

CO 2 8 4] 

3^#^^T?tt*^0»JSTFT 5 0 2(ipf ^^;i/lTFTt'$>S^, n 
[0 2 8 5] 

tc=fe«?i^^(Z)TFT$:iHSt--2>3i:iC«fcU, #SlCi«VN'MH4&^ U RrfN 
[0 2 8 6] 

^t^TFTl:, mWjm^^^m^-t Z> CMO SMODnf t^MTFT 5 
[0 2 8 7] 

CMO SlHlB&<Z)n^-r^;i/MT FT 5 0 3 (D^#^M«> V 
-*f!igc5 2 1, KU>f >M^Jt 5 2 2, Lovfi|t5 2 3Mft*;i/iMI( 
5 2 4 fc-^A^V^, 
[0 2 8 8] 

££#H;6£Mtf>l§-£\ CMOS0!&©pf t^;viTFT5 o 4<D¥^flsJite 

, V-^fIJgc5 3 1, KU'-r >fI^Sc5 3 2. L o vflgc 5 3 3 %.Z$*V 
3 4 Z^AjT*V^Z> b 
[0 2 8 9] 

^(CttEI2 6 (B) $ ^lC^^lClg$ti^VNj; ^ 



6 8 
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[0 2 9 0] 

- (7l/^>>WJ>ht-^yh: FPC) &Sty#ttTSf&£LT^*"r 
5. r <Z> «fc 5 fliffin? £ S * L feSHK S: * W 1* l±lfi3feSfi ^ V^e> 0 
[0 2 9 1] 

[0 2 9 2] 

Tttfce>fcV*®fcj:L o v|g«©ffi©*Tf* y, L o f f flJgci: L o viiofit 
[0 2 9 3] 

[0 2 9 4] 

. W3R*<3o#_hTFT&^L , r^5»-£ , T? ; fc, #H«!J SriM^ -5 3 £ it «Tfg 



ffi|IE#2 001-3028014 



#2001—05951 1 

[0 2 9 5] 
[0 2 9 6] 

[0 2 9 73 

(MMffl 9 ) 

g * & «^a#§ © t. l x m v * 3 r ^ # x ^ -5 0 

[0 2 9 8] 

>tra-*, m^mmm^ c^/w^n^n.-*, mmm.m. m 

^^^^tf^^v^^ (dvd) *ga>mmMifczu%.L. *<Dmm&mj&L5 

#M*UV\, *4x&«^«*©^#«&02 7, Ef2 8 tc^-r o 
[0 2 9 9] 

0 2 7 (A) ttifc^««SB5re&»J, 2 7 0 1 tt*^fflA 0 ^;i/, 2 7 0 21^ 

#ffl^\°^;n?fe<5 0 3£^^*;i/2 701 t^#fflA^;i/2 702 hii^MS2 

7 0 3 JCJS^TSMftStlTV^. ^LT^^P2 7 0 3 {Cfeit^, 

2 7 0 1 ffl^»2 7 0 4tfMV*>tlX\^2>ffi£mftm^*)\s2 7 0 2 ©Sftfls* 



ffiSE#2 001-3028014 



0 0 1 — 0 5 9 5 1 1 



-2 7 0 eifi&VbtiT^&ftiKDftme i** ttiSJcSE^Siii^TfSSa 

[0 3 0 0] 

»/U;i/2 7 0 1 fcma*8P2 7 0 4 Sr^.UTV^S. 4feH27 (A) fC^ 
LfeH6««*a8*tt«^i:LT<Z)t»IBS:^OTfey, ^«A°*;i/2 7 0 1 fcW 

^^^2 7 o 5 St utfey, w^^w^ffi*au2 7 o 5^e,m*sti'-6. t 

bT*»W©»^Sfi«*^aS2 7 0 4 ICJSV^*ITV*<5. 
[0 3 0 1] 

W/U;i/2 7 0 2tti^-2 7 0 6, tiR^ff 2 7 0 7, 
«P2 70 8, CCD£ft8P2 7 0 9 &^ bt^S 0 &&B2 7 (A) -£&t|#3f 
-2 7 0 6 tmm*4 7 0 7 t SrSlHHJcStf tfttf**- 2 7 0 6CD* 

tC«^X-f *;f2 7 0 7#^i;;fi3flif&lCLT : &.&V^ 
[0 3 0 2] 

W^A;fr3P2 7 0 7lCfcV>T, f^f^AAan*. C C D^ftgP 2 7 0 9 JC £ 
Vn T A±> S ft * il L T«W«SR#*K:# y & * ft£ . 

[0 3 0 3] 

&fc®27 (A) T»li*^M/^2 7 0 1««t^fl}Ai2 7 0 5 ^U £R 
f^M^°^;i/^W^A*g|S2 7 0 8 fc^LTVNStf, 
ft&V*. *gffl;^^2 7 0 1 #W^?A;M2 7 0 8 5tU 
^ffiM2 7 0 5 £^LTV>T=fc>&V^ * ^W^ffiijgP 2 7 0 5 H^AM^2 

7 0 8 i:^ft{c^«A^;i/2 701 icfgw&ftTv^Tfc&v^u W?*ffflj&aP2 

7 0 5 hW^A^aP2 7 0 8 £&PkK.9kftmrt*Jl 2 7 0 2 &C|gtt P>ftT V\T =fc 
[0 3 0 4] 

^^0 2 7 (A) 7?tt|«#flt?Ri85|c^iT>7 : ■■^S:^bTV^^5V^*^ 



[0 3 0 5] 

IH 2 7 (B) l±3M&Sf£T?&»K *ft2 6 0 1, W^ffi^^P 2 6 0 2, W^A 
±$$2 6 0 3, ^^$52 6 0 4, Hff^>f 2 6 0 5, 7>ft2 6 0 6 ^^ 
tf. 2 6 0 4 ICffiVNS i t^tlS, &fc> S^S2 




7 1 
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[0 3 0 6] 
[0 3 0 7] 

0 2, S^»2 0 0 3«S^tf. *»W©»^|g*tt^«P 2 0 0 3 {CfflVASr 
[0 3 0 8] 
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